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(54) DISK DEVICE 



(57) A disc drive according to the present invention 
is adapted to a disk cartridge including: a disk; a body 
to contain the disk; a window provided for the body to 
allow a data reading and/or writing head to access the 
disk; a shutter for opening or closing the window; and a 
rotational member including a gear as a part of its outer 
periphery and rotating to open or close the shutter. 
The drive includes a shutter driving mechanism for 



opening and closing the shutter by rotating the rotational 
member of the disk cartridge, and the shutter driving 
mechanism includes a driving gear, which engages with 
the gear of the rotational member and which turns 
around a first rotation shaft. The first rotation shaft 
swings around the center of rotation of the rotational 
member of the disk cartridge that is held on the holding 
portion. 



FTG.4 



CO 
CM 
CM 

CM 



UJ 




Printed by Jouve, 75001 FWflS (FR) 



1 



EP 1 542 223 A1 



2 



Description 
TECHNICAL FIELD 

[0001 ] The present invention relates to a disk drive for 
reading and/or writing data from/on a data storage me- 
dium such as an optical disk or a magnetic disk, which 
is contained in a cartridge type casing. 

BACKGROUND ART 

[0002] Various disk-shaped data storage media are 
used extensively today. Examples of data storage me- 
dia for performing read and/or write operations with a 
light beam include CDs, DVDs, and DVD-RAMs. On the 
other hand, a floppy disk is a data storage medium for 
performing read and/or write operations with magnet- 
ism. Furthermore, MOs and MDs for performing read 
and/or write operations with both a light beam and mag- 
netism have also become popular. 
[0003] Among these disk-shaped data storage media, 
DVD-RAMs, MOs and so on are contained in a cartridge 
for the purpose of protecting the data storage layer 
thereof. Japanese Patent Application Laid-Open Publi- 
cation No. 9-153264 discloses a cartridge such as that 
shown in FIG. 10 as such a cartridge. 
[0004] The disk cartridge 100 includes a cartridge 
body 101 for containing a writable/readable disk 102 
and a shutter 103. A window 101 A for getting the disk 
102 chucked and allowing a read/write head to access 
the disk 102 is provided on both sides of the cartridge 
body 101 . The shutter 103 protects the disk 1 02 that is 
exposed through the window 101 A. For that purpose, 
the shutter 103 has a square bottomed U-shape. The 
shutter 103 is supported on the cartridge body 101 so 
as to be movable in the direction pointed by the arrow 
P, and elastic force is applied from a spring (not shown) 
to the shutter 1 03 in the opposite direction to that pointed 
by the arrow P. Accordingly, while no external force is 
applied to the shutter 103, the window 101 A is closed 
with the shutter 103. 

[0005] As shown in FIG. 7, a disk drive, adapted to 
the disk cartridge 100, includes a shutter opener 104 for 
opening and closing the shutter 1 03. When the disk car- 
tridge 1 00 containing the disk 1 02 is loaded into the disk 
drive to read and/or write data from/on the disk 1 02, the 
disk cartridge 100 is inserted in the direction pointed by 
the arrow Q. Then, the notched portion 103 A of the shut- 
ter 103 gets engaged with the protrusion 104A of the 
shutter opener 1 04. As the disk cartridge 1 00 is inserted 
deeper, the shutter opener 104 turns around the center 
of rotation 104B in the direction pointed by the arrow R. 
As a result, the shutter 103, engaged with the shutter 
opener 1 04, moves in the direction pointed by the arrow 
P. 

[0006] When the disk cartridge 100 is inserted fully, 
the shutter 103 will have completed its movement in the 
direction pointed by the arrow P. Consequently, the disk 



102 is exposed through the window 101 A. 
[0007] In the disk cartridge 100 shown in FIG. 10, the 
shutter 103 has a square bottomed U-shape with a flat 
bottom as described above. However, a shutter with 

s such a shape requires a highly sophisticated machining 
technique. Also, to keep the shutter 103 in shape con- 
stantly, the machining process must be carried out with 
high precision. Thus, the cost for the shutter 103 as a 
single part is so high as to raise the overall manufactur- 

10 ing cost of the disk cartridge 100 significantly. Further- 
more, the shutter structure described above cannot con- 
tribute to reducing the thickness of the disk cartridge 1 00 
effectively. Consequently, with such a shutter structure, 
it is difficult to fill the consumers' demand for smaller 

is storage media, which is also a problem. 

[0008] In addition, considering the structure of the 
shutter 103, a gap is easily created between the car- 
tridge body 101 and the shutter 103. Thus, dust and dirt 
may enter the disk cartridge and affect the read and/or 

20 write operations. 

[0009] Plus, the disk drive described above opens the 
shutter 103 while the disk cartridge is being loaded. Ac- 
cordingly, while being loaded into the disk drive, the disk 
100 is partially exposed through the window 101 A. Con- 

25 sequently, dust or dirt may deposit on the disk 100 to 
possibly affect the read and/or write operation on the 
disk 102. 

[0010] To overcome these problems, Japanese Pat- 
ent Application Laid-Open Publication No. 2002-50148 

30 (and its corresponding United States Patent No. 
6,590,858) discloses a disk cartridge including a plural- 
ity of flat-plate shutters. As shown in FIG. 11, the disk 
cartridge 200 includes a cartridge body 201, shutters 
202 and 203, and a rotational member 204. Although 

35 the body of the disk cartridge 200 actually consists of 
an upper shell and a lower shell, the upper shell is not 
shown in FIG. 11. 

[001 1 ] The cartridge body 201 has a window 201 C for 
getting the disk chucked and allowing a read/write head 
40 to access the disk 205. While no chucking or head ac- 
cess is needed, the window 201 C is closed with the 
shutters 202 and 203. The shutters 202 and 203 are in- 
terlocked with, and opened and closed by, the rotational 
member 204. The rotational member 204 rotates around 
45 a point that substantially matches the center of the disk 
205 stored. The rotational member 204 also has a win- 
dow 204G that has almost the same shape, and will be 
located at substantially the same position, as the win- 
dow 201 C when the shutters 202 and 203 open the win- 
so dow201C fully. 

[0012] A pair of link spindles 201 A and 201 B is addi- 
tionally provided for the cartridge body 201 so as to be 
inserted into the link grooves 202B and 203B of the 
shutters 202 and 203, respectively. 
55 [001 3] Also, the rotation holes 202 A and 203 A of the 
shutters 202 and 203 are fitted with the rotation shafts 
204A and 204B of the rotational member 204, thereby 
securing the shutters 202 and 203 to the rotational mem- 
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ber 204 in a rotatable position. 
[0014] FIGS. 12 to 14 illustrate how the rotational 
member 204 and the shutters 202 and 203 operate in 
the disk cartridge 200. 

[0015] FIG. 12 illustrates a situation where the shut- 
ters are closed. In this situation, if the rotational member 
204 is rotated in the direction pointed by the arrow S, 
then the rotation shafts 204A and 204B and the rotation 
holes 202A and 203A will turn in the directions pointed 
by the arrows T1 and U1 , respectively. In the meantime, 
the link grooves 202B and 203B slide along the link spin- 
dles 201 A and 201 B in the directions pointed by the ar- 
rows T2 and U2, respectively. 
[0016] If the rotational member 204 is further rotated 
in the arrow direction S, the shutters 202 and 203 start 
to open themselves as shown in FIG. 13. When the ro- 
tational member 204 is rotated to the limit, the shutters 
202 and 203 will be fully opened as shown in FIG. 14. 
At this point in time, the windows 201 C and 204G sub- 
stantially match each other, thereby getting the disk 205, 
stored in the disk cartridge, ready to be chucked and the 
read/write head (not shown) ready to access the disk. 
[0017] To close the shutters and the window 201 C, the 
rotational member 204 needs to be rotated in the oppo- 
site direction to that pointed by the arrow S such that the 
rotational member 204 and the shutters 202 and 203 will 
do the opposite operations. 

[001 8] In order to open and close the shutters this way 
with good stability, the disk cartridge needs to be held 
firmly. To allow the disk cartridge 200 to perform the 
above operations within the disk drive, the side surfaces 
of the disk cartridge 200 are preferably held by holding 
members 211 L and 211 R as shown in FIGS. 12 to 14. 
[0019] According to Japanese Patent Application 
Laid-Open Publication No. 2002-50148, a first notch 
204D, a gear portion 204E and a second notch 204F, 
provided for the rotational member 204, and the shutter 
driving means 250 shown in FIG. 15 are used to rotate 
the rotational member 204 in the disk drive. The shutter 
driving means 250 includes a first raised portion 251 , a 
rack portion 252 and a first raised portion 253. By shift- 
ing the shutter driving means 250 parallel to the side 
surface of the disk cartridge 200, the first raised portion 
251 , rack portion 252 and second raised portion 253 get 
engaged with the first notch 204D, gear portion 204E 
and second notch 204F, respectively, thereby rotating 
the rotational member 204. 

[0020] However, to slide the bar driving means 250 
shown in FIG. 15 near the side surface of the disk car- 
tridge 200, there should be a space for allowing the driv- 
ing means 250 to move in the vicinity of that side surface 
of the disk cartridge. Then, it is difficult to provide the 
holding member 211 R described above. Consequently, 
the disk cartridge 200 could not be held firmly or the driv- 
ing means 250 and the rotational member 204 could not 
get engaged with each other as intended. 



DISCLOSURE OF INVENTION 

[0021] In order to overcome the problems described 
above, an object of the present invention is to provide a 

5 disk drive, which is adapted to a disk cartridge with a 
structure for opening and closing a shutter by rotating a 
rotational member, which has a space-saving and sim- 
plified design, and which also has a mechanism that can 
open and close the shutter safely and just as Intended. 

10 [0022] A disc drive according to the present invention 
is adapted to a disk cartridge, which includes: a disk; a 
body to contain the disk; a window, which is provided for 
the body so as to allow a data reading and/or writing 
head to access the disk; a shutter for opening or closing 

is the window; and a rotational member, which includes a 
gear as a part of its outer periphery and which rotates 
to open or dose the shutter. The disk drive includes: a 
motor for spinning the disk; a holding portion for holding 
the disk cartridge so as to allow the motor to spin the 

20 disk; the data reading and/or writing head, which is mov- 
able almost along the radius of the disk that is held on 
the holding portion; and a shutter driving mechanism for 
opening and closing the shutter by rotating the rotational 
member of the disk cartridge. The shutter driving mech- 

25 an ism includes a driving gear, which engages with the 
gear of the rotational member and which turns around 
a first rotation shaft. The first rotation shaft swings 
around the center of rotation of the rotational member 
of the disk cartridge that is held on the holding portion. 

30 [0023] In one preferred embodiment, the rotational 
member of the disk cartridge includes first and second 
notches, which are defined along the outer periphery so 
as to interpose the gear between them, and the shutter 
driving mechanism further includes first and second le- 
as ver portions that engage with the first and second notch- 
es, respectively. 

[0024] In another preferred embodiment, the shutter 
driving mechanism is able to swing around the center of 
the rotational member of the disk cartridge. 

40 [0025] In another preferred embodiment, the first and 
second lever portions transmit rotational driving force to 
the rotational member while swinging around the center 
of rotation of the rotational member. 
[0026] In another preferred embodiment, the first and 

45 second lever portions form integral parts of a single driv- 
ing lever. 

[0027] In another preferred embodiment, the driving 
lever is rotatable around the first rotation shaft. 
[0028] In another preferred embodiment, the driving 
so gear includes a big gear and a small gear, which is pro- 
vided coaxialry with the big gear and which turns syn- 
chronously with the big gear, and the shutter driving 
mechanism further includes a front gear engaging with 
the small gear. 

55 [0029] In another preferred embodiment, the pitch di- 
ameter of the front gear is larger than that of gear teeth 
of the rotational member. 

[0030] In another preferred embodiment, the driving 
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gear is an intermittent gear, which has no gear teeth 
where the driving gear does not engage with the gear 
of the rotational member. 

[0031 ] In another preferred embodiment, in reading or 
writing no data from/on the disk, the disk drive controls 
the shutter driving mechanism so as to close the shutter. 
[0032] In another preferred embodiment, the shutter 
driving mechanism further includes: a holder for holding 
together the driving gear, the first lever portion and the 
second lever portion; and a base for supporting the hold- 
er so as to allow the holder to swing around the center 
of rotation of the rotational member. The base is mova- 
ble almost along the radius of the disk. 
[0033] In another preferred embodiment, the front 
gear is an internal gear, which is secured to the base so 
as to turn around the center of rotation of the rotational 
member. 

[0034] In another preferred embodiment, the base 
has a cam groove, and at least one of the first and sec- 
ond lever portions has a protrusion that interlocks with 
the cam groove. 

[0035] In another preferred embodiment, the holder is 
driven by a driving portion that shifts substantially par- 
allel to a side surface of the body. The side surface has 
a window to partially expose the rotational member. 
[0036] In another preferred embodiment, the disk 
drive further includes a traverse chassis with a guide for 
guiding the head almost along the radius of the disk. The 
head is supported on the guide and the motor is fixed 
on the traverse chassis. 

[0037] In another preferred embodiment, the disc 
drive further includes a driving plate for lifting or lowering 
the traverse chassis. 

[0038] In another preferred embodiment, the traverse 
chassis has a protrusion and the driving plate has a cam 
groove that fits with the protrusion, and the driving plate 
shifts substantially parallel to the side surface of the 
body, thereby lifting or lowering the traverse chassis. 
[0039] In another preferred embodiment, the driving 
portion is a protrusion provided on the driving plate. 

BRIEF DESCRIPTION OF DRAWINGS 

[0040] 

FIG. 1 is a perspective view illustrating an embodi- 
ment of a disk drive according to the present inven- 
tion and showing its structure near the head and 
motor thereof. 

FIG. 2 is an exploded perspective view illustrating 
a shutter driving mechanism for the disk drive. 
FIG. 3 is a perspective view illustrating the shutter 
driving mechanism and a structure for driving the 
shutter driving mechanism. 
FIG. 4 is a plan view illustrating how the shutter driv- 
ing mechanism works. 

FIG. 5 is another plan view illustrating how the shut- 
ter driving mechanism works. 



FIG. 6 is still another plan view illustrating how the 

shutter driving mechanism works. 

FIG. 7 is yet another plan view illustrating how the 

shutter driving mechanism works. 
s FIG. 8 is yet another plan view illustrating how the 

shutter driving mechanism works. 

FIG. 9 is an exploded perspective view illustrating 

another exemplary shutter driving mechanism. 

FIG. 10 is a plan view illustrating how to open the 
10 shutter of a conventional disk cartridge. 

FIG. 11 is an exploded perspective view illustrating 

the structure of another conventional disk cartridge. 

FIG. 12 is a plan view illustrating how to open and 

dose the shutter of the disk cartridge shown in FIG. 
15 11. 

FIG. 1 3 is another plan view illustrating how to open 
and close the shutter of the disk cartridge shown in 
FIG. 11. 

FIG. 14 is yet another plan view illustrating how to 
20 open and close the shutter of the disk cartridge 
shown in FIG. 11. 

FIG. 15 is a perspective view illustrating a shutter 
driving means for opening and closing the shutter 
of the disk cartridge shown in FIG. 11 . 

25 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0041 ] Hereinafter, an embodiment of a disk drive ac- 
cording to the present invention will be described. FIG. 
30 1 is a perspective view illustrating a main portion of a 
disk drive 51 and showing the structure near the read/ 
write head thereof. The disk drive 51 may read and write 
data from/on the disk 205 stored in the disk cartridge 

200 that has already been described with reference to 
35 FIGS. 11 through 15, for example. That is to say, the 

disk drive 51 is adapted to the disk cartridge 200. 
[0042] As already described with reference to FIGS. 
11 through 15, the disk cartridge 200 includes the car- 
tridge body 201, shutters 202 and 203 and rotational 
member 204. The cartridge body 201 stores th e disk 205 
and has the window 201 C for allowing a data reading 
and/or writing head to access the disk 205. The window 

201 may be either opened or closed depending on the 
position of the shutters 202 and 203. The shutters 202 

45 and 203 are interlocked with the rotational member 204. 
The rotational member 204 rotates around a point that 
substantially matches the center of the disk 205, thereby 
opening and closing the shutters 202 and 203. To rotate 
the rotational member 204, part of the rotational mem- 

50 ber is exposed through a window on a side surface of 
the cartridge body 201 . 

[0043] The gear 204E is provided on the outer periph- 
ery of the rotational member And the first and second 
notches 204D and 204F are further vided on the outer 
55 periphery so as to interpose the gear 204 between them. 
[0044] The following preferred embodiments of the 
present invention will be described as a disk drive adapt- 
ed to the disk cartridge 200. However, the disk cartridge 
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200 is not the only disk cartridge to which the disk drive 
of the present invention can be adapted. Rather the 
present invention is applicable to any other disk car- 
tridge as long as the disk cartridge includes a shutter 
over a head access window and opens and closes the 
shutter by rotating a rotational member. Even so, the 
gear and at least one of the first and second notches 
are preferably provided on the outer periphery of the ro- 
tational member. For example, the disk drive of the 
present invention may also be adapted to a disk car- 
tridge as disclosed in PCT International Patent Applica- 
tion Publication No. WO 03/041076, which uses the ro- 
tational member to open and close the shutter, with the 
gear and first and second notches additionally provided 
for the disk cartridge. 

[0045] As shown in FIG. 1, the disk drive 51 includes 
a spindle motor 52, a data reading and/or writing head 
53, a holding portion 58 and a traverse chassis 54. 
[0046] The holding portion 58 holds the disk cartridge 
200, in which the disk 205 is stored, at a predetermined 
position within the disk drive 51 . As will be descrfced in 
detail later, at that position, the disk 205 is mounted on 
the spindle motor 52 and gets ready to spin. The holding 
portion 58 is typically a disk tray, for example. In that 
case, by moving the tray in the direction pointed by the 
arrow B, the tray is ejected out of the disk drive, and by 
moving the tray in the direction pointed by the arrow A, 
the disk cartridge is inserted into the disk drive. In FIG. 
1 , the specific shape of the disk tray is not illustrated to 
show the other structures dearly. Optionally, the disk 
drive 51 may have a so-called "slot-in" structure. In that 
case, a mechanism for loading and unloading the disk 
cartridge mounts the disk cartridge on the holding por- 
tion 58. 

[0047] The spindle motor 52 and the head 53 are sup- 
ported on the traverse chassis 54. More specifically, the 
spindle motor 52 is fixed on a predetermined location of 
the traverse chassis 54 to mount and spin the disk 205 
thereon. On the other hand, the head 53 is supported 
by a pair of guides 55a and 55b, which is provided for 
the traverse chassis 54, so as to be movable in the di- 
rection in which the guides 55a and 55b extend. These 
guides 55a and 55b are provided substantially parallel 
to one of a plurality of lines extending radially from the 
center of the spindle motor 52. Thus, the guides 55a and 
55b can move along the radius of the disk 205 that is 
mounted on the spindle motor 52. On two side surfaces 
of the traverse chassis 54, which are opposed to each 
other with the head interposed between them, two pairs 
of engaging pins 54a, 54b and 54c, 54d are provided. 
The movement of the traverse chassis 54 is regulated 
so as to be movable only in the direction pointed by the 
arrow C or D. 

[0048] The disk drive 51 further includes driving plates 
56R and 56 L. The driving plate 56R has cam grooves 
57a and 57b, while the driving plate 56L has cam 
grooves 57c and 57d. The engaging pins 54a and 54b 
are inserted into the cam grooves 57a and 57b, respec- 



tively. And the engaging pins 54c and 54d are inserted 
into the cam grooves 57c and 57d, respectively. 
[0049] As shown in FIG . 1 , each of these cam grooves 
includes an initial end portion I and a final end portion f, 

s which extend in the direction pointed by the arrow A or 
B and which are provided at mutually different levels for 
the driving plate 56R or 56L, and a sloped portion for 
connecting these end portions together. 
[0050] If the driving plates 56R and 56L are moved 

10 from the position shown in FIG. 1 in the direction pointed 
by the arrow A, then the engaging pins 54a and 54b 
located in the cam grooves 57a and 57b move along 
and within the cam grooves 57a and 57b and the en- 
gaging pins 54c and 54d located in the cam grooves 

is 57c and 57d move along and within the cam grooves 
57c and 57d. As a result, the traverse chassis 54 de- 
scends in the direction pointed by the arrow D. When 
the engaging pins 54a and 54b reach the ends of the 
cam grooves 57a and 57b and when the engaging pins 

20 54c and 54d reach the ends of the cam grooves 57c 
and 57d, respectively, the traverse chassis 54 is low- 
ered fully. At this point in time, the driving plates 56R 
and 56L have moved to the positions shown by the 
phantoms 56R 1 and 56L', respectively, and the traverse 

25 chassis 54 has also moved to the position shown by the 
phantom 54*. 

[0051 ] On the other hand, if the driving plates 56R and 
56L located at the positions shown by the phantoms 
56R* and 56 L' are moved in the direction pointed by the 

30 arrow B, the traverse chassis 54 located at the position 
shown by the phantom 54' rises in the direction pointed 
by the arrow C. When the driving plates 56R and 56L 
are back in the positions represented by the solid lines 
in FIG. 1 , the traverse chassis 54 also finishes rising and 

35 is back in the position represented by the solid lines in 
FIG.1. 

[0052] And when the traverse chassis 54 has risen to 
the position represented by the solid lines in FIG. 1 , the 
disk 205 is mounted on the spindle motor 52. Then, the ) 
^o head 53 is ready to perform a read and/or write opera- 
tion on the disk 205. To enable these operations, how- 
ever, the shutters provided for the disk cartridge 200 
need to be opened first. 

[0053] For that purpose, the disk drive 51 includes a 
45 shutter driving mechanism to be described in detail be- 
low. Also, to drive the shutter driving mechanism, a driv- 
ing pin 60 is provided for the driving plate 56L as shown 
in FIG. 1 . As the driving plate 56L moves, the driving pin 
60 goes back and forth within the range Q. 
so [0054] FIG. 2 is an exploded perspective view of the 
shutter driving mechanism 61. The shutter driving 
mechanism 61 includes a base 2, a holder 3, a first lever 
portion 7A, a second lever portion 7B, a driving gear 6 
and a front gear 8. 
55 [0055] The driving gear 6 engages with the gear 204E 
provided for the rotational member 204 of the disk car- 
tridge 200, thereby contributing to the rotation of the ro- 
tational member 204. The driving gear 6 includes a big 



5 



9 



EP 1542 223 A1 



10 



gear 6 A, of which the teeth engage with the gear 204E, 
and a small gear 6B to receive driving force. 
[0056] The front gear 8 is an internal gear, which is 
secured to the base 2 so as to move along with the base 
2. The big and small gears 6A and 6B are integrated 
together and rotate around a hole 6D. The big gear 6A 
is an intermittent gear having a deficient portion 6E with 
no teeth. The small gear 6B engages with the front gear 
8 that can move along with the base 2. 
[0057] In this preferred embodiment, the first and sec- 
ond lever portions 7A and 7B form integral parts of a 
single driving lever 7 and turn around a hole 7D. A boss 
7C is further provided for the driving lever 7. The first 
and second lever portions 7A and 7B respectively fit 
with the first and second notches 204D and 204F of the 
rotational member 204 of the disk cartridge 200. If only 
one of the first and second notches is provided for the 
rotational member, then the shutter driving mechanism 
61 may also include only its associated lever portion. 
[0058] The holder 3 includes first and second pins 3A 
and 3B, which are provided on one surface thereof, and 
a shaft 3D and a driving groove 3E, which are provided 
on the other surface thereof. The shaft 3D. is inserted 
into the hole 7D of the driving lever 7 and into the hole 
6D of the driving gear 6 such that the holder 3 holds the 
driving lever 7 and the driving gear 6. In this preferred 
embodiment, the holder 3 includes a pair of first pins 3A 
and a single second pin 3B. 

[0059] The base 2 has a first guide groove 2A to in- 
terlock with the first pins 3A of the holder 3, a cam 
groove 2C to interlock with the boss 7C of the driving 
lever 7, and a second guide groove 2B to interlock with 
the second pin 3B of the holder 3. The first and second 
guide grooves 2A and 2B are drawn in arc traces, and 
have their centers substantially matched with that of the 
rotational member 204 when the shutter driving mech- 
anism 61 is located dose to the disk cartridge 200 to 
open or close the shutters of the disk cartridge 200. 
[0060] The holder 3, holding the driving lever 7 and 
the driving gear 6 thereon, can do a swinging motion by 
moving the first and second pins 3A and 3B along the 
first and second guide grooves 2A and 2B of the base 
2, respectively. This swinging motion is performed 
around the center of the arc traces defining the first and 
second guide grooves 2A and 2B, i.e., with respect to 
the center of the rotational member 204 of the disk car- 
tridge 200 when the shutter driving mechanism 61 is lo- 
cated by the disk cartridge 200 to open or close the shut- 
ters of the disk cartridge 200. In this case, the small gear 
6B of the driving gear 6 engages with the front gear 8. 
Thus, as the holder 3 swings, the driving gear 6 turns 
and the boss 7C of the driving lever 7 moves along the 
cam groove 2C. Accordingly, the angle of rotation of the 
driving lever 7 is defined by the profile of the cam groove 
2C. 

[0061] As will be described in detail below, while the 
shutters are opening or closing, one of the first lever por- 
tion 7A, the driving gear 6 and the second lever portion 



7B interlocks with the rotational member 204 most of 
the time, thereby transmitting driving force to rotate the 
rotational member 204. The cam groove 2C is adjusted 
and the driving gear 6 is provided with the deficient por- 

5 tion 6E such that the other two do not interlock with the 
rotational member 204 in the meantime. 
[0062] The swinging motion of the holder 3 is set up 
by the driving pin 60 that fits with the driving groove 3E 
of the holder 3. As shown in FIG. 3, when the driving 

io plates 56R and 56L move in the arrow direction A or B, 
the driving pin 60 also moves in the same direction A or 
B. As a result, the holder 3 swings. The arrow direction 
A or B is parallel to a side surface of the cartridge body, 
which has a window to partially expose the outer periph- 

15 ery of the rotational member 204. 

[0063] As already described with reference to FIG. 1 , 
the driving plates 56R and 56L are used to vertically dis- 
place (i.e., lift or lower) the traverse base 54. Accord- 
ingly, in this preferred embodiment, as the shutters of 

20 the disk cartridge 200 are going to open or close, the 
spindle motor 52 and head 53 are lifted or lowered. 
Opening or dosing of the shutters and lifting or lowering 
of the traverse base do not have to occur concurrently. 
In any case, however, while the disk 205 is mounted on 

25 the spindle motor 52, the shutters may not be dosed. 
[0064] It should be noted that the base 2 further has 
a third guide groove 2D and is designed so as to be mov- 
able along with the holder 3 in the direction pointed by 
the arrow Y1 or Y2. 

30 [0065] Hereinafter, it will be described in further detail 
how the disk drive 51 opens and doses the shutters of 
the disk cartridge 200. In the drawings to be referred to 
in the following description, only the shutter driving 
mechanism 61 and the rotational member 204 of the 

35 disk cartridge 200 are illustrated on a larger scale to 
make the operation of the shutter driving mechanism 61 
easily understandable. 

[0066] As shown in FIG. 4, when the disk cartridge 
200, having been inserted into the disk drive 51 using a 

40 tray, for example, is fixed at a predetermined position, 
the shutter driving mechanism 61 starts to move toward 
the center of rotation of the rotational member 204 of 
the disk cartridge 200 as pointed by the arrow Y1. The 
shutter driving mechanism 61 continues to move until 

45 the first lever portion 7A thereof gets interlocked with 
the first notch 204D of the rotational member 204. 
[0067] At this point in time, the driving gear 6 has such 
an angle of rotation that the def ident portion 6E of the 
big gear 6 faces the rotational member 204 of the disk 

so cartridge 200. Thus, the driving gear 6 does not contact 
with the rotational member 204. The gear 204E of the 
rotational member 204 is currently stored within the car- 
tridge body 201 and is not exposed through any side 
surface thereof. 

55 [0068] In such a state, the driving plates 56 move in 
the arrow direction B and the driving pin 60 also moves 
in the same direction B. When the driving force of the 
driving pin 60 is transmitted from the driving groove, frt- 
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ted with the driving pin 60, to the holder 3, the holder 3 
is guided along the first and second guide grooves 2A 
and 2B to start to turn around the center of rotation of 
the rotational member 204. 

[0069] As shown in FIG. 5, as the first and second pins 
3A and 3B of the holder 3 move along the first and sec- 
ond guide grooves 2A and 2B, respectively, the holder 
3 rotates. In the meantime, the boss 7C of the driving 
lever 7 moves along the cam groove 2C of the base 2. 
Accordingly, the driving lever 7 turns on the shaft 3D of 
the holder while having its angle of rotation defined by 
the cam groove 2C. In addition, as the holder 3 moves, 
the shaft 3D also turns around the center of rotation of 
the rotational member 204. As a result, the first lever 
portion 7A of the driving lever 7 rotates the rotational 
member 204 in the direction pointed by the arrow L while 
interlocking with the first notch of the rotational member 
204. 

[0070] The small gear 6B of the driving gear 6 is en- 
gaged with the front gear 8. Driving force is produced to 
turn the driving gear 6 on the shaft 3D of the holder 3 in 
the direction pointed by the arrow G. 
[0071 ] As shown in FIG. 6, as the driving pin 60 further 
moves in the arrow direction B, the holder 3 is further 
guided along the first and second guide grooves 2A and 
2B in the direction pointed by the arrow E. The angle of 
the driving lever 7 is defined by the cam groove 2C such 
that the first lever portion 7A keeps engaged with the 
first notch 204D of the rotational member 204 until a pre- 
determined position. Thus, the rotational member 204 
is rotated in the arrow direction L by the driving lever 7. 
Thereafter, the first lever portion 7A disengages itself 
from the first notch 204D of the rotational member 204 
according to the profile of the cam groove 2C. 
[0072] At this point in time, the gear 204E of the rota- 
tional member 204 starts to expose itself through a side 
surface of the cartridge body 201 . Meanwhile, the driv- 
ing gear 6 has rotated in the arrow direction G to the 
point that the big gear 6A of the driving gear 6 is ready 
to get engaged with the gear 204E. 
[0073] After that, the gear 204E and the big gear 6A 
of the driving gear 6 engage with each other and the 
rotational force of the driving gear 6 is transmitted to the 
rotational member 204, thereby rotating the rotational 
member 204. Also, as the rotational member 204 ro- 
tates, the shutters 202 and 203, interlocked with the ro- 
tational member 204, open themselves, thereby open- 
ing the window 201 C. 

[0074] As shown in FIG. 7, as the driving pin 60 further 
moves in the arrow direction B, the holder 3 is further 
guided along the first and second guide grooves 2A and 
2B in the arrow direction E. 

[0075] As the front gear 8 and the small gear 6B of 
the driving gear 6 engage with each other, the rotational 
driving force is transmitted to the driving gear 6. Accord- 
ingly, when the big gear 6A of the driving gear 6 gets 
engaged with the gear 204E, the rotational member 204 
further rotates in the arrow direction L and the driving 



gear 6 further rotates in the arrow direction G. According 
to the profile of the cam groove 2C, the first lever portion 
7A disengages itself from the first notch 204D of the ro- 
tational member 204 but the second lever portion 7B 
5 comes dose to the second notch 204F. And when the 
big gear 6A reaches the end of the gear 204, the second 
lever portion 7B gets engaged with the second notch 
204F. 

[0076] After that, the rotational member 204 is driven 
10 by the second lever portion 7B. As shown in FIG. 8, as 
. the driving pin 60 further moves in the arrow direction 
B, the holder 3 is further guided along the first and sec- 
ond guide grooves 2A and 2B in the arrow direction E. 
As a result, the second lever portion 7B gets engaged 
is with the rotational member 204 at the second notch 
204F thereof, thereby further rotating the rotational 
member 204 in the arrow direction L. 
[0077] Finally, the shutters 202 and 203, interlocked 
with the rotational member 204, open the window 201 C 
20 fully to end the shutter opening operation. The gear 
204E of the rotational member 204 is located inside of 
the cartridge body 201 again and is not exposed through 
the side surface anymore. 

[0078] The second lever portion 7B and the second 

25 notch 204F are engaged with each other such that if the 
driving pin 60 starts to move in the arrow direction A 
when the shutter opening operation is ended as shown 
in FIG. 8, the second lever portion 7B can rotate the ro- 
tational member 204 in the opposite direction to that 

30 pointed by the arrow L. Accordingly, in performing the 
operation of dosing the shutters 202 and 203 by rotating 
the rotational member 204 in the opposite direction to 
that pointed by the arrow L, the respective members 
work in the reverse procedure. As is clear from the fore- 

35 going description, as the driving pin 60 moves in the ar- 
row direction A, the holder 3 moves in the opposite di- 
rection to that pointed by the arrow E, the driving gear 
6 rotates in the opposite direction to that pointed by the 
arrow G, and the rotational member 204 rotates in the 

40 opposite direction to that pointed by the arrow L 

[0079] When the shutters dose the window 201 C fully 
to end the shutter dosing operation, the shutter driving 
mechanism 61 is in the position shown in FIG. 4. The 
driving pin 60 is driven by the driving plates 56R and 

45 56 L. Accordingly, as the shutters are dosed, the 
traverse chassis 54, on which the spindle motor 52 is 
fixed, lowers, thereby releasing the disk 205 from the 
spindle motor 52. After the shutters have been dosed, 
the base 2 moves in the opposite direction to that point- 

50 ed by the arrow Y1 and the shutter driving mechanism 
61 goes away from the side surface of the disk cartridge 
200. In this manner, the shutters are opened and dosed. 
[0080] As described above, the disk drive of the 
present invention drives the gear of the rotational mem- 

55 ber by turning the driving gear. Accordingly, compared 
with a situation where the gear driving mechanism 
slides, a smaller driving space is needed. Thus, the driv- 
ing mechanism for opening and closing the shutters can 
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have a simplified structure, the size of the shutter open- 
ing/closing driving mechanism can be reduced, and the 
space for the driving mechanism can be cut down. 
[0081] Also, if the rotational member has a gear and 
a notch, the driving mechanism preferably includes its 
associated lever portion. Then, by swinging the lever 
portion, the rotational member can be rotated, and the 
shutters can be opened and closed, accurately and 
smoothly. 

[0082] In addition, since the overall driving mecha- 
nism can move toward the center of the rotational mem- 
ber, the timing to get the rotational member rotated by 
the driving gear can be adjusted. Accordingly, irrespec- 
tive of the direction in which the disk cartridge is insert- 
ed, the shutter opening/closing timing can be arbitrarily 
selected. 

[0083] Moreover, since the center of rotation of the 
driving gear matches that of the driving lever, the rota- 
tional member can be rotated with the relative positional 
relationship among the driving gear, the driving lever 
and the rotational member stabilized. Furthermore, the 
driving gear and the driving lever swing synchronously 
with each other, and therefore, can maintain a predeter- 
mined relative positional relationship. Accordingly, the 
timings to turn the driving lever and the rotational mem- 
ber can be synchronized with each other appropriately. 
As a result, the driving mechanism can drive the rota- 
tional member with good stability. 
[0084] On top of that, by appropriately defini ng the ra- 
tio of the pitch diameter of the driving gear to that of the 
front gear and the ratio of the pitch diameter of the driv- 
ing gear to that of the gear of the rotational member, the 
deceleration ratio can be optimized and the opening/ 
closing rate of the cartridge shutters can be defined ap- 
propriately. For example, by setting the pitch diameter 
of the front gear greater than that of the gear of the ro- 
tational member, the shutters can be opened and closed 
just as intended even if the rpm of the driving gear is 
small. 

[0085] Plus, by getting the driving gear and the front 
gear engaged with each other, the driving gear can gen- 
erate rotational force when swinging. Thus, the rotation- 
al member can be rotated with a simplified structure and 
in a smaller space. 

[0086] In addition, by aligning the rotation shaft of the 
driving lever with the center of rotation of the driving 
gear, the size of the driving mechanism can be reduced. 
[0087] Furthermore, by providing a deficient portion 
for the driving gear, interference with no gear portions 
of the rotational member can be avoided easily. 
[0088] Whafs more, if the shutter opening/closing 
mechanism includes a gear, a holder with first and sec- 
ond lever portions, and a base for supporting the holder 
in a swinging position, then the shutter opening/closing 
operation can be separated into two stages. In that case, 
while no data is being read from, written on, the disk, 
the cartridge shutters can be closed without moving the 
disk cartridge from its ready-to-read/write position. Ac- 



cordingly, even if the disk cartridge were left in the disk 
drive, the cartridge shutters could be kept closed and 
the data side of the disk stored would not be exposed 
inside of the disk drive. As a result, no dust or dirt would 

5 deposit on the disk and the read and/or write operation 
on the disk would not be affected. 
[0089] Furthermore, by getting the shutter opening/ 
closing mechanism driven by the driving plates that 
drive the traverse chassis, the operation of opening or 

io closing the shutters and the operation of mounting the 
disk on the motor can be synchronized with each other. 
As a result, in closing the shutters, the disk can be dis- 
engaged from the motor just as intended. 
[0090] In the preferred embodiment described above, 

15 the first and second lever portions 7A and 7B form in- 
tegral parts of the driving lever 7. Alternatively, the shut- 
ter driving mechanism may also be designed such that 
the first and second lever portions 7A and 7B operate 
independently of each other. 

20 rpo91] For example, in the shutter driving mechanism 
61 ' shown in FIG. 9, the driving lever T includes a first 
lever portion 7A and a second lever portion 7B, which 
can rotate around the shaft 3D independently of each 
other. The first and second lever portions 7A and 7B 

25 include bosses 7C and 7E, respectively. 

[0092] The base 2 has a cam groove 2C interlocking 
with the boss 7C to define the angle of rotation of the 
first lever portion 7A and another cam groove 2E that 
defines the angle of rotation of the second lever portion 

30 7B. These cam grooves 2C and 2E are independent of 
each other. Thus, the angle of rotation of one lever por- 
tion is not affected by that of the other. In FIG. 9, the first 
and second lever portions 7A and 7B turn on the same 
shaft. Alternatively, the driving lever T may also be de- 

35 signed such that the first and second lever portions 7A 
and 7B turn around mutually different axes. 
[0093] Furthermore, the driving force for rotating the 
rotational member 204 is transmitted by interlocking the 
first lever portion 7A with the first notch 204D, engaging 

40 the big gear 6A and the gear 204E with each other and 
interlocking the second lever portion 7B with the second 
notch 204F. If the driving forces were transmitted 
through two different paths simultaneously when one of 
these three driving force transmission paths is switched 

45 into another, then the driving forces would interfere with 
each other. To avoid such interference of the driving 
forces transmitted, elastic force may be applied to the 
first and second lever portions 7A and 7B toward the 
first and second notches 204D and 204F, respectively, 

so and recesses may be provided in the opposite direction. 
[0094] In the preferred embodiment described above, 
the driving gear 6, driving lever 7 and front gear 8 hori- 
zontally move all together in the direction pointed by the 
arrow Y1 or in the opposite direction. However, these 

55 members may be moved in any other direction as long 
as the driving gear 6 and the driving lever 7 can take a 
position for transmitting the driving force to the rotational 
member 204 and a position for transmitting no driving 
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wherein the shutter driving mechanism in- 
eludes a driving gear, which engages with the gear 
of the rotational member and which turns around a 
first rotation shaft, the first rotation shaft swinging 
5 around the center of rotation of the rotational mem- 
ber of the disk cartridge that is held on the holding 
portion. 

2. The disc drive, of claim 1 , wherein the rotational 
io member of the disk cartridge includes first and sec- 
ond notches, which are defined along the outer pe- 
riphery so as to interpose the gear between them, 
and wherein the shutter driving mechanism further 
includes first and second lever portions that engage 

is with the first and second notches, respectively. 

3. The disc drive of claim 2, wherein the shutter driving 
mechanism is able to swing around the center of 
the rotational member of the disk cartridge. 

20 

4. The disc drive of claim 2 or 3, wherein the first and 
second lever portions transmit rotational driving 
force to the rotational member while swinging 
around the center of rotation of the rotational mem- 

25 ber. 

5. The disc drive of one of claims 2 to 4, wherein the 
first and second lever portions form integral parts of 
a single driving lever. 

30 

6. The disc drive of claim 5, wherein the driving lever 
is rotatable around the first rotation shaft. 

7. The disc drive of one of claims 1 to 6, wherein the 
35 driving gear includes a big gear and a small gear, 

which is provided coaxially with the big gear and 
which turns synchronously with the big gear, and 
wherein the shutter driving mechanism further in- 
cludes a front gear engaging with the small gear. 

40 

8. The disc drive of claim 7, wherein the pitch diameter 
of the front gear is larger than that of gear teeth of 
the rotational member. 

45 9. The disc drive of one of claims 1 to 8, wherein the 
driving gear is an intermittent gear, which has no 
gear teeth where the driving gear does not engage 
with the gear of the rotational member. 



force to the rotational member 204. For example, these 
members may be moved parallel to the axis of rotation 
of the rotational member 204. 
[0095] Also, in the preferred embodiment described 
above, the disk cartridge is moved in the arrow direction 
A or B and loaded into the disk drive by using a disk 
tray. However, the disk cartridge may be loaded into the 
disk drive by moving the disk cartridge perpendicularly 
to the direction A or B. 

[0096] Furthermore, in the preferred embodiment de- 
scribed above, the driving force for turning the driving 
gear 6 is generated by swinging the driving gear 6 
around the center of rotation of the rotational member 

204 and getting the driving gear 6 engaged with the front 
gear 8. This is a so-called "planetary gear mechanism". 
However, the same effects are achieved even if the driv- 
ing gear 6 is turned by any other driving system (e.g., a 
separate driving source). 

[0097] It should be noted that the gear specifications 
(such as the modules and the numbers of gear teeth) of 
the gear 204E provided for the rotational member 204, 
the big gear 6A and the small gear 6B are appropriately 
selected according to the configuration or mode of op- 
eration and are not limited to those illustrated in the 
drawings. The center of rotation of the rotational mem- 
ber 204 does not have to match the center of the disk 

205 that is held or stored in the disk cartridge body. 

INDUSTRIAL APPLICABILITY 

[0098] The present invention provides a disk drive, 
which is adapted to a disk cartridge with a structure for 
opening and closing a shutter by rotating a rotational 
member, which has a space-saving and simplified de- 
sign, and which also has a mechanism that can open 
and dose the shutter safety and just as intended. 



Claims 

1. A disc drive adapted to a disk cartridge that in- 
cludes: a disk; a body to contain the disk; a window, 
which is provided for the body so as to allow a data 
reading and/or writing head to access the disk; a 
shutter for opening or closing the window; and a ro- 
tational member, which includes a gear as a part of 
its outer periphery and which rotates to open or 
close the shutter, the disk drive comprising: 

a motor for spinning the disk; 

a holding portion for holding the disk cartridge 

so as to allow the motor to spin the disk; 

the data reading and/or writing head, which is 

movable almost along the radius of the disk that 

is held on the holding portion; and 

a shutter driving mechanism for opening and 

closing the shutter by rotating the rotational 

member of the disk cartridge, 



so io. The disc drive of one of claims 1 to 9, wherein in 
reading or writing no data from/on the disk, the disk 
drive controls the shutter driving mechanism so as 
to close the shutter. 

55 11. The disc drive of one of claims 2 to 1 0, wherein the 
shutter driving mechanism further includes: 

a holder for holding together the driving gear, 
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the first lever portion and the second lever por- 
tion; and 

a base for supporting the holder so as to allow 
the holder to swing around the center of rotation 
of the rotational member, the base being mov- s 
able almost along the radius of the disk. 

12. The disc drive of claim 1 1 , wherein the front gear is 
an internal gear, which is secured to the base so as 

to turn around the center of rotation of the rotational 10 
member. 

13. The disc drive of claim 11 or 12, wherein the base 
has a cam groove, at least one of the first and sec- 
ond lever portions having a protrusion that inter- is 
locks with the cam groove. 

14. The disc drive of one of claims 1 1 to 1 3, wherein the 
holder is driven by a driving portion that shifts sub- 
stantially parallel to a side surface of the body, the 20 
side su rf ace having a window to partially expose the 
rotational member. 

1 5. The disc drive of one of claims 1 to 1 4, further com- 
prising a traverse chassis with a guide for guiding 25 
the head almost along the radius of the disk, where- 
in the head is supported on the guide and the motor 

is fixed on the traverse chassis. 

16. The disc drive of claim 1 5, further comprising a driv- 30 
ing plate for lifting or lowering the traverse chassis. 

17. The disc drive of daim 16, wherein the traverse 
chassis has a protrusion and the driving plate has 

a cam groove that fits with the protrusion, and 3s 
wherein the driving plate shifts substantially parallel 
to the side surface of the body, thereby lifting or low- 
ering the traverse chassis. 

18. The disc drive of claim 1 7, wherein the driving por- 40 
tion is a protrusion provided on the driving plate. 
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